INTRODUCTION
We report average attenuation present for two 10-second intervals, from Ping 3170 to 3179 and from Ping 3260 to 3269, in Run 5 of the Scripps Pier Bubble Experiment. The attenuation numbers presented were from data obtained by the Delta Frame and are relative to the signal levels obtained during Run 6 when high Spring Tide occurred and no detectable bubble activity was present. Additional details of the experiment are in [1] .
ANALYSIS PROCEDURES
With 2 sources, 8 hydrophores and 8 signals emitted, there are 128 signals to analyze for each ping. Loss is defined to be the decrease in reception level relative to its average level during Pings201 to 300 of Run 6. To begin the analysis, the average level for each of the 128 signals from Run 6 is obtained from its FFT. The FFT of a signal during Run 5 is then calculated and compared to the Run 6 level. The difference between the two is the loss.
Once loss is calculated, we need to determine if this measurement was made on a signal or on the background noise. To make this determination, the FFT of the acoustic record just before the part where the signal is supposed to be present is calculated and the sound level at the frequency of the signal is found in this spectrum. This measurement gives the detection level. If the signal level was greater than the detection level by more than 3 dB, then the signal was present. Otherwise, the signal is deemed to have been too weak to be detected. This process is applied to the data obtained for each 10-ping set.When the signal was detected 50°/0or more of time from one ping to the next, the detectable losses are averaged together. Otherwise, the average detection level is calculated for the undetectable cases. The average loss or detection level is divided by propagation distance to obtain the attenuation, bfl or the lower limit of the attenuation, respectively, in dB/m.
The attenuation data is then interpolated and extrapolated with the resulting curve used to calculate bubble density, n(a). The relation between b~and n(a) for low void fraction is given by a well known integral [2] . The inverse is il1-posed but may be approximated [3] by a procedure we cal[ the Resonant Bubble Approximation (RBA). To estimate the error of the RBA, we calculate the approximate distribution from RBA and then calculate the resultant attenuation curve, b'~through numerical integration. A second approximate distribution is calculated from b'~and subtracted from the first approximation of n(a) to obtain the error estimate. The true distribution is then estimated to be the first approximation minus the estimated error. We judge the validity of the improved estimate of the bubble distribution by the fact that the attenuation calculated by numerical integration from the improved estimate matches the experimental data better than the distribution calculated from the RBA alone. The bubbles are assumed to be "cIean" when making these calculations.
RESULTS
Average losses for 58 kHz, 117 kHz, and 244 kHz are given in Fig. 1 . During pings 3170 to 3179, the signals were detectable with the most significant losses occurring for sound traveling from the A source. The frequency most affected by the bubbles was 58 kHz. The 117 kHz signal had smaller losses while the 244 kHz signals were affected least. For pings 3260 to 3269, the loss was larger for all frequencies. Reception of sound from both sources was affected. The loss is so severe that the 58 kHz signal is undetectable. Average attenuations for all eight frequencies in these two cases are plotted in Fig.2a for sound traveling from A to Hydrophore 1 and from B to Hydrophore 2. The corresponding bubble distributions are shown in Fig. 2b . The attenuation curves peak at 58 kHz and are at half of the maximum attenuation or higher from 30 kHz to 105 kHz. The corresponding bubble radii are approximately 130 to 35 microns. The curves exhibit a power law distribution for bubble sizes above 60 microns. Using a power law curve fit, these distributions were found to be proportional to the following power laws for bubbles sizes between 60 and 100 microns: a) Ping 3 170(A to 1), a-35; b) Ping 3 170(B to 2), a-~o; C) Ping 3260(A to 1), a-3]; and d) Ping 3260@ to 2), a-37 (correlation coefficient squared z 0,994 for all four cases).
